Acute treatment with doxorubicin induced neurochemical impairment of the function of dopamine system in rat brain structures.
The clinical studies have shown that chemotherapy may impair cognitive functions especially in the patients treated for breast cancer. It should be mention that only few studies have made use of animals to investigate the effects of chemotherapy on the brain function. Doxorubicin (Adriamycin) is an anthracycline antibiotic commonly used for chemotherapy of breast cancer. This study examined the effect of doxorubicin (1.5 and 3.0mg/kg ip) after acute administration on the levels of dopamine, noradrenaline, serotonin and their metabolites in the rat brain structures connected with cognition and psychiatric disorders. The data indicate that doxorubicin produced a significant and specific for the dopamine system inhibition of its activity in the investigated structures connected with the fall of dopamine concentration (decrease from 25 to 30% in the frontal cortex; from 30 to 60% in the hippocampus and about 20% of the control in the striatum, p<0.05) and its extraneuronal metabolite, 3-MT (from 35% in the frontal cortex to 60% in the hippocampus of the control level, p<0.01). However, doxorubicin did not affect others monoaminergic transmitters in the brain: noradrenaline and serotonin. Summing up, these data indicate that a single injection of doxorubicin produced a clear and significant inhibition of dopamine system activity in all investigated structures with the strongest effect in the hippocampus what may lead to the disturbances of the cognitive functions at the patients treated for cancer. Moreover, such treatment did not significantly affect others monoaminergic transmitters such as noradrenaline and serotonin.